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 ABSTRACT 
        Rinderpest (RP) is one of the oldest recorded plagues of livestock in many parts of the 
world. It is considered as one of the dreadful diseases that caused losses in livestock in the 
Sudan during the last century. In 2001 the Pan African Programme for Control of 
Epizootics (PACE) was started in Sudan aiming mainly for complete eradication of 
Rinderpest and to declare Sudan free of Rinderpest. PACE Sudan is a continuation of the 
Joint project which was implemented between 1962 and 1976 and the Pan African 
Rinderpest Campaign (PARC) that began in Sudan in 1989 and continued to 1993. During 
the three projects, millions of cattle were vaccinated and the number of Rinderpest 
outbreaks was greatly reduced due to mass vaccination of the animals. 
         This study was carried out to investigate the prevalence rate of anti bodies to 
Rinderpest virus in Unity state and participatory disease search in  eastern cattle route 
(Murhal) of west Kordofan state. The study was done following the recommended 
standards of the Office International Des Epizooties (OIE). Serum samples were collected 
from non vaccinated cattle in different locations of Unity state. A total of 280 serum 
samples were collected from Bentiu, Rub- Kona, Nialdiue, Thoan, Thar, Guiy, Kilo50 and 
Abyemnem. 
       Participatory Epidemiology methods were used for field data of vaccination figures, 
treatment figures and main problems and diseases affecting livestock in the study area, The 
methods used for data collection were including semi structured interviews, questionaires, 
seasonal calendars and the records of the veterinary authorities and non governmental 
organizations in the area which were used as a secondary data sources. 
      A competitive enzyme- linked immunosorbent assay (C- ELISA) test was used to study 
the prevalence of antibodies to Rinderpest virus in the cattle serum samples. The total 
percentage of prevalence of antibodies to Rinderpest virus in different locations of Unity 
state was found to be 15,4 % and the prevalence rate was found to be higher in the age 
group 5-10 years, while it was very low in young calves and very old cattle. The different 
locations of Unity state showed different percentages of Rinderpest antibodies levels which 
was due to variations of vaccination coverage done by the community animal health 
workers (CAHWs), no antibodies found in cattle from Bentiu and Thar area which are in 
the middle of the state, while the highest levels of antibodies was found in the southern part 
of the state and other locations in the middle and northern parts of the state. 
       The participatory epidemiological investigation revealed that the herders in Unity state 
and eastern cattle route, had a specific knowledge of the clinical signs of Rinderpest  and 
they are well aware of the role of wildlife in the transmission of the disease. It was found 
that the community animal health workers (CAHWs) played an important role in 
eradicating Rinderpest from Unity state and eastern cattle route (Murhal).  It was found that 
the other diseases affecting livestock in the area in addition to Rinderpest are the parasitic 
diseases including internal and external parasites in addition to the tick borne diseases, 
contagious bovine pleuro pneumonia, sheep pox and Peste des Petites Ruminants.   
       
 
 
 
 
 
 
 
 
 
 
 
   ﻤﻠﺨﺹ ﺍﻻﻁﺭﻭﺤﺔ
ﻤﻥ ﺍﻗﺩﻡ ﻭﺍﺨﻁﺭ ﺍﻻﻤﺭﺍﺽ  ﺍﻟﺘﻰ ﺘﻡ ﺘﺴﺠﻴﻠﻬﺎ ﻓﻰ ﻤﻨﺎﻁﻕ ﻤﺨﺘﻠﻔﺔ ﻴﻌﺘﺒﺭ ﻤﺭﺽ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻯ       
 ﺍﻋﺩﺍﺩ ﻜﺒﻴﺭﺓ ﺩﺕ ﻟﻨﻔﻭﻕﻴﻌﺘﺒﺭ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻯ ﻤﻥ ﺍﺸﺩ ﺍﻻﻤﺭﺍﺽ ﺍﻟﻭﺒﺎﺌﻴﺔ ﺍﻟﻔﺘﺎﻜﺔ ﻭﺍﻟﺘﻲ ﺍﻭ. ﻤﻥ  ﺍﻟﻌﺎﻟﻡ
ﺍﻟﺴﻭﺩﺍﻥ ﺍﻟﺒﺭﻨﺎﻤﺞ ﺍﻻﻓﺭﻴﻘﻲ  ﺒﺩﺍ ﻓﻲ 1002 ﻓﻲ ﺍﻟﻌﺎﻡ .ﻤﻥ ﺍﻻﺒﻘﺎﺭ ﻓﻲ ﺍﻟﺴﻭﺩﺍﻥ ﺨﻼل ﺍﻟﻘﺭﻥ ﺍﻟﻤﺎﻀﻰ
ﺒﻬﺩﻑ ﺍﻻﺴﺘﺌﺼﺎل ﺍﻟﻨﻬﺎﺌﻲ ﻟﻤﺭﺽ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻯ ﻤﻥ ﺍﻟﺴﻭﺩﺍﻥ ﻭﺍﻋﻼﻥ ﺍﻟﺴﻭﺩﺍﻥ ﻟﻤﻜﺎﻓﺤﺔ ﺍﻟﻭﺒﺎﺌﻴﺎﺕ 
 51 ﺠﺎﺀ ﺍﻟﻤﺸﺭﻭﻉ ﺍﻤﺘﺩﺍﺩﺍ ﻟﻠﺤﻤﻠﺔ ﺍﻻﻓﺭﻴﻘﻴﺔ ﺍﻟﻤﺸﺘﺭﻜﺔ ﺭﻗﻡ .ﺨﺎﻟﻴﺎ ﻤﻥ ﻤﺭﺽ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻯ
ﺍﻟﻤﺸﺭﻭﻉ ﻡ ﻭ 6791ﺤﺘﻰ  ﻭ2691 ﺨﻼل ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﻻﺴﺘﺌﺼﺎل ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻯ ﻭﺍﻟﺫﻯ ﺘﻡ ﺘﻨﻔﻴﺫﻩ
ﻡ ﻭﺍﺴﺘﻤﺭ ﺤﺘﻲ ﻋﺎﻡ 9891ﺍﻻﻓﺭﻴﻘﻰ ﻻﺴﺘﺌﺼﺎل ﺍﻟﻁﺎﻋﻭﻥ ﺍﻻﻓﺭﻴﻘﻲ ﻭﺍﻟﺫﻱ ﺒﺩﺍ ﻓﻲ ﺍﻟﺴﻭﺩﺍﻥ ﻓﻲ ﻋﺎﻡ 
 ﺍﻨﺤﺎﺀ ﺍﻟﺴﻭﺩﺍﻥ ﻤﻤﺎ ﺍﺩﻱ  ﺍﻻﺒﻘﺎﺭ ﻓﻲ ﻤﺨﺘﻠﻑﺨﻼل ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺜﻼﺜﺔ ﺘﻡ ﺘﻁﻌﻴﻡ ﻤﻼﻴﻴﻥ. ﻡ3991
                                                        .ﺩ ﺍﻟﻭﺒﺎﺌﻴﺎﺕ ﻨﺘﻴﺠﺔ ﻟﺤﻤﻼﺕ ﺍﻟﺘﻁﻌﻴﻡ ﺍﻟﺠﻤﺎﻋﻲ ﺍﻟﻤﻜﺜﻔﺔﻻﻨﺨﻔﺎﺽ ﻋﺩ
ﻓﻲ ﻭﻻﻴﺔ  ﻟﻔﻴﺭﻭﺱ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻱ ﺍﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﻘﺼﻲ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭ ﺍﻻﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ 
 ﻟﻤﺭﺽ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻯ  ﻤﻘﺎﻴﻴﺱ ﺍﻟﺘﻘﺼﻲ ﺍﻟﺤﻘﻠﻲ ﺤﺴﺏﺍﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ. ﺍﻟﻭﺤﺩﺓ ﻭﺍﻟﻤﺭﺤﺎل ﺍﻟﺸﺭﻗﻰ
  . ﺍﻻﻭﺒﺌﺔ ﺍﻟﻌﺎﻟﻤﻰﺍﻭﺼﻰ ﺒﻬﺎ ﻤﻜﺘﺏﺍﻟﺘﻲ ﻭ
 ﻋﻴﻨﺔ ﻤﻥ ﻤﺼﻭل ﺍﻻﺒﻘﺎﺭ ﻏﻴﺭ ﺍﻟﻤﻁﻌﻤﺔ ﻀﺩ ﻤﺭﺽ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻱ ﻤﻥ ﻤﻨﺎﻁﻕ ﻤﺨﺘﻠﻔﺔ 082ﺘﻡ ﺠﻤﻊ 
 ﺘﻡ .05؛ ﺜﺎﺭ؛ ﺍﺒﻴﻤﻨﻡ؛ ﻗﻭﻴﻲ ﻭﻜﻴﻠﻭ ﻨﻴﺎﻟﺩﻴﻭ؛ ﺜﻭﺍﻥﻓﻲ ﻭﻻﻴﺔ ﺍﻟﻭﺤﺩﺓ ﺸﻤﻠﺕ ﻤﻨﺎﻁﻕ ﺒﺎﻨﺘﻴﻭ؛ ﺭﺒﻜﻭﻨﺎ؛ 
ﻼﺕ ﺍﻟﻤﻘﺎﺒ   ﺍﺴﺘﺨﺩﺍﻡ ﻁﺭﻕ ﻋﻠﻡ ﺍﻟﻭﺒﺎﺌﻴﺎﺕ ﺍﻟﺘﺸﺎﺭﻜﻲ ﻟﺠﻤﻊ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺤﻘﻠﻴﺔ ﻭ ﺸﻤﻠﺕ ﻫﺫﻩ ﺍﻟﻁﺭﻕ
 ﺍﻟﺘﻘﺎﻭﻴﻡ ﺍﻟﻤﻭﺴﻤﻴﺔ ﻭﺴﺠﻼﺕ ﺍﻟﺴﻠﻁﺎﺕ ﺍﻟﺒﻴﻁﺭﻴﺔ ﻭﺍﻟﻤﻨﻅﻤﺎﺕ ﺍﻟﻁﻭﻋﻴﺔ ﻭﺍﻻﺴﺘﺒﻴﺎﻨﺎﺕ ﺸﺒﻪ ﺍﻟﻤﺼﻤﻤﺔ؛
 .ﻜﻤﺼﺎﺩﺭ ﻤﻌﻠﻭﻤﺎﺕ ﺜﺎﻨﻭﻴﺔ
 ﻟﻠﻜﺸﻑ ﻋﻥ ﻭﺠﻭﺩ ﺍﻻﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﻟﻠﻁﺎﻋﻭﻥ (ASILE-C ) ﺍﻟﺘﻨﺎﻓﺴﻲﺘﻡ ﺍﺴﺘﺨﺩﺍﻡ ﺍﺨﺘﺒﺎﺭ ﺍﻻﻟﻴﺯﺍ
ﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﻓﻲ ﻤﺼﻭل ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭ ﺍﻻﺍﺜﺒﺘﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻥ .ﺍﻟﺒﻘﺭﻯ ﻓﻲ ﻤﺼﻭل ﻫﺫﻩ ﺍﻟﺤﻴﻭﺍﻨﺎﺕ
 01 -5 ﻓﻲ ﺍﻟﻤﺠﻭﻋﺔ ﺍﻟﻌﻤﺭﻴﺔ ﻓﻴﻤﺎ ﻭﺠﺩ ﺍﻥ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭ ﺍﻻﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﺘﺯﻴﺩ% 4.51ﺍﻻﺒﻘﺎﺭ ﻜﺎﻨﺕ 
ﻜﻤﺎ ﻭﺠﺩ ﺍﻥ . ﻓﻴﻤﺎ ﻜﺎﻨﺕ ﺍﻟﻨﺴﺒﺔ ﻀﻌﻴﻔﺔ ﺠﺩﺍ ﻓﻲ ﺍﻟﻌﺠﻭل ﺍﻟﺼﻐﻴﺭﺓ ﻭﺍﻻﺒﻘﺎﺭ ﺍﻟﻜﺒﻴﺭﺓ ﻓﻲ ﺍﻟﻌﻤﺭ ،ﺴﻨﻭﺍﺕ
ﺍﻟﻤﺨﺘﻠﻔﺔ ﺤﻴﺙ ﻟﻡ ﺘﻜﺸﻑ ﺍﻟﺩﺭﺍﺴﺔ ﻋﻥ ﻫﻨﺎﻙ ﺘﺒﺎﻴﻨﺎ ﻓﻲ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭ ﺍﻻﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﺒﻴﻥ ﺍﻟﻤﻨﺎﻁﻕ 
ﻭﺠﻭﺩ ﺍﻱ ﺍﺠﺴﺎﻡ ﻤﻀﺎﺩﺓ ﻓﻲ ﻤﻨﺎﻁﻕ ﺒﺎﻨﺘﻴﻭ ﻭﺜﺎﺭ ﻓﻲ ﻭﺴﻁ ﻭﻻﻴﺔ ﺍﻟﻭﺤﺩﺓ ﻓﻴﻤﺎ ﻭﺠﺩﺕ ﺍﻋﻠﻲ ﻨﺴﺒﺔ 
  .ﺍﻨﺘﺸﺎﺭ ﻓﻲ ﺍﻟﻤﻨﺎﻁﻕ ﺍﻟﺠﻨﻭﺒﻴﺔ ﻟﻠﻭﻻﻴﺔ ﻭﻤﻨﺎﻁﻕ ﺍﺨﺭﻯ ﻓﻲ ﻭﺴﻁ ﻭﺸﻤﺎل ﺍﻟﻭﻻﻴﺔ
ﻋﻠﻲ ﻋﻠﻡ ل ﺍﻟﺸﺭﻗﻲ ﺍﺜﺒﺘﺕ ﻨﺘﺎﺌﺞ ﻋﻠﻡ ﺍﻟﻭﺒﺎﺌﻴﺎﺕ ﺍﻟﺘﺸﺎﺭﻜﻲ ﺍﻥ ﻤﺭﺒﻲ ﺍﻟﻤﺎﺸﻴﺔ ﻓﻲ ﻭﻻﻴﺔ ﺍﻟﻭﺤﺩﺓ ﻭﺍﻟﻤﺭﺤﺎ
 ﻜﻤﺎ ﺍﻨﻬﻡ ﻴﺩﺭﻜﻭﻥ ﺘﻤﺎﻤﺎ ﺩﻭﺭﺍﻟﺤﻴﻭﺍﻨﺎﺕ  .ﻭﺩﺭﺍﻴﺔ ﻜﺎﻓﻴﺔ ﺒﺎﻻﻋﺭﺍﺽ ﺍﻟﺴﺭﻴﺭﻴﺔ ﻟﻤﺭﺽ ﺍﻟﻁﺎﻋﻭﻥ ﺍﻟﺒﻘﺭﻱ
  .ﺍﻟﺒﺭﻴﺔ ﻓﻲ ﺍﻨﺘﻘﺎل ﺍﻟﻤﺭﺽ
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Introduction 
        Rinderpest (RP) is one of the oldest recorded plagues of livestock in many parts of the 
world .It is of Asiatic origin which was firstly described in the 4th century. From time 
immemorial into the twentieth century, waves of Rinderpest have regularly devastated 
buffaloes and cattle in Asia and Europe and have occasionally caused havoc in North Africa.  
Many efforts were made to control this disease in Africa of which the organization of African 
unity (OAU) joint project (JP15) Rinderpest campaign which extended from 1962 to 1976 was 
the largest .The number of Rinderpest outbreaks was greatly reduced due to mass vaccination 
of the animals during that JP15. 
      The Pan African Rinderpest Campaign (PARC) was also a project aimed at eradicating 
Rinderpest from Africa. It was a campaign in which 26 countries took part. The campaign was 
organized under the supervision of the organization of African unity (OAU), the Interafrican 
Bureau for Animal Resources (IBAR), and the support of the European Economic 
Community (EEC). The aim of the project was the mass vaccination of almost 100% of the 
cattle population in all the 26 African countries participating in the campaign for two 
successive years, then vaccination of the new crop calves aged more than nine months 
annually for successive three years (PARC Sudan report, 1993). The campaign was scheduled 
to start in September 1987 in Borkinafaso , Ethiopia , Nigeria , and the Sudan .In the Sudan, 
the campaign was actually started in 1989, two years behind schedule, and between 1989 and 
1993 almost 8,5 million head of cattle were successfully vaccinated (PARC report 1993). 
       Today, Europe and most of Asia are free of the disease except for a pocket of  infection 
that exist in Southern India affecting buffalo, cattle, goats, sheep, pigs and wildlife. In Africa, a 
focus persists north of Lake Turkana in the boarder lands of Ethiopia, Kenya, and the Sudan 
in particularly in the area of civil unrest. 
     The office international des epizooties (OIE) have published a recommended standard for 
epidemiological surveillance systems for Rinderpest (1998). This document is commonly 
known as the (OIE) pathway, for freedom from Rinderpest. The document outlines series of 
surveillance standards for the epidemiological classification of countries into three categories 
on the road to freedom Rinderpest infection .These categories are provisional freedom from 
Rinderpest, freedom from Rinderpest disease and freedom from Rinderpest infection .This last 
category represents freedom from all forms of Rinderpest disease as well as freedom from the 
presence of the virus. This pathway requires that countries must investigate all clinical evidence 
suggestive of Rinderpest, have effective veterinary services, and conduct two years of 
randomized serosurveillance and investigation into infection in wild susceptible species, where 
these species occur in significant numbers, in order to be recognized as definitively free of 
Rinderpest infection. Thus, the pathway requires a comprehensive surveillance system be put 
in place that would detect Rinderpest if it was present (OIE 1998). 
     The Pan African Program for Control of Epizootics (PACE) is an other project funded by 
the European commission (EC) and is implemented jointly by the department of animal health 
and epizootic disease control and the German technical co- operation agency (GTZ).The aim 
of the project which started in 2003 is the freedom from Rinderpest in Sudan and the final 
eradication of the disease from the African continent.    
      The aim of this study is to investigate Rinderpest and other stomatitis enteritis syndrome 
diseases in Rub-Kona locality- Unity state, which is one of the richest southern states with 
livestock and classified by the (OIE) as surveillance zone. The study also aimed to run a 
participatory disease search in the eastern cattle route (Murhal), Abyei locality- Western 
Kordofan state as cattle from the locality are grazing in unity state during the dry season.  
       The objective of the investigation is to collect descriptive field data and diagnostic samples 
following the (OIE) surveillance system and using the participatory epidemiology (PE) and 
participatory disease search (PDS) methods in order to define the main problems and diseases 
affecting livestock in the study area. Serum samples from non vaccinated cattle of different age 
groups were collected from unity state, Rub-Kona locality. The disease was investigated and 
the field data was collected using the participatory epidemiology (PE) methods including semi 
structured  interviews, focus group discussions, disease mapping, ranking and scoring .The 
movement of cattle herds between the states  borders were observed while the wildlife 
movement were investigated using the (PE) methods. Primary data were collected by 
administration of semi structured questionnaires to animal health personnel and their 
auxiliaries and to stockholders in different parts of Unity state and Eastern cattle route 
(Murhal). Passive data were extracted from vaccination and seromonitoring reports, and from 
field and laboratory reports.   
Objectives of the study: 
The study was therefore designed and conducted to achieve the following aims: 
1- To investigate the prevalence of the anti bodies of Rinderpest virus among the cattle in 
selected areas of Unity state. 
2- To assess the contribution of the community based animal health workers in control 
and eradication of Rinderpest and other epidemic diseases 
3- To identify the pasture and animal health problems and to prioritize the important 
diseases in the area according to livestock keepers opinions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER ONE 
 LITERATURE REVIEW  
1.1 Rinderpest Epizootiological background 
     Rinderpest was introduced to the Nile valley (Egypt) in 1841 – 1842 and again in 1863 
when it spread westwards to Senegal (Curasson, 1932). However, the rest of the African 
continent remained free from Rinderpest until 1889 when the disease was introduced to 
Somalia and then to Ethiopia through the agency of military Expedition (Ali, 1973). In West 
Africa the disease was reported in 1892. Vittoz (1963) reported the disease in many countries 
including Sudan, Egypt, Haute Volta, Ivory Coast, Northern Nigeria, Togo land, Cameroon, 
Dahomey, Chad, Kenya, Tanzania and Uganda 
      In the Sudan, the disease was first introduced to Upper Nile Province in the Southern 
Region in 1891 and it did not enter the other regions until 1899 when it spread throughout the 
whole country (Ali, 1973). The J.P. 15 project was reasonably succeeding in controlling 
Rinderpest in Africa. Mass vaccination campaigns were carried out between 1964 and 1975 
and the disease was eradicated from large areas of the continent, but some pockets were left in 
Ethiopia and in the inland delta of the Niger River (FAO, 1996). 
     Rinderpest was known to occur during the ancient times and the earliest records were 
written in the 4th century (Borton, 1959). Animals in sub-Sahara Africa were hit severely, 
perhaps for the first time, when Rinderpest was unwittingly introduced in the horn of Africa in 
1987 (FAO, 1996).The worldwide spread of Rinderpest was described by Scott (1981). 
Epizootics of major importance also occurred in East European Countries. In 1990, 
Rinderpest was diagnosed in cattle in Georgia, the first report of the disease in that region 
since 1949 (Anderson, et al., 1996). The second episode occurred in 1997 in Mongolia’s 
northeastern border with Russia while the third was on the northwestern border of the same 
country (FAO, 1996). A recent outbreak was also reported from the same area in August 1998 
(Barrett, T., unpublished data). According to Curasson (1932a) the earliest records of the 
disease in Europe was that in cattle imported from Asia during the 9th century. The origin of 
Rinderpest in Africa was attributed to cattle imported from Asia (Mack, 1970). Thomson 
(1885) recorded the occurrence of Rinderpest in Massai land in October (1883). 
    The organization of African Unity (OAU) and the Interafrican Bureau for Animal resources 
(IBAR) assisted with the European Economic Community (EEC) implemented the Pan 
African Rinderpest Campaign (PARC). This program was started in 34 African countries in 
western and eastern parts of Africa; the Sudan was one of these countries which joined the 
campaign in 1989. In Southern Sudan, RP remained a problem; because of the civil strife 
properly vaccination campaigns cannot be implemented throughout the region. Vaccination 
campaigns are being carried out by government but this was on a limited scale. UNICEF had 
been working through Non Governmental organizations (NGOs) using the Community Based 
Animal Health Workers (CAHWs) and thermo-stable vaccine. UNICEF working from Kenya 
vaccinated 1.3 million cattle between 1989 – 1992, 1.5 million in 1993, 1.8 million in 1994 and 
7.1 million in 1995. This is a commendable effort under very difficult circumstances. However, 
the disease still persists although at a low level (FAO, 1996). Only two clinical outbreaks were 
seen in 1995 and one in 1996 but there were most probably more. An other project was 
implemented, again coordinated by UNICEF, but from Khartoum, to operate in areas more 
accessible from the north instead of from Kenya. Until the disease can be eliminated the policy 
was to surround the whole of the southern Sudan with a sanitary cordon to try and prevent the 
disease escaping. 
The last officially reported outbreak was that of 1991 in Lagawa, southern Kordofan State (Rossiter, 1995). The 
antibodies. The recent unofficially reported outbreak was in April 1998 in Torit, East 
Equatoria, Southern Sudan (Forsyth, 1998 unpublished data). 
Based on the geographical disease picture given by annual reports of the Rinderpest outbreaks, Sudanese veterinary
Annual vaccination against Rinderpest was carried out in all the four zones. As a result of implementation of this po
1. Effective control of Rinderpest. 
2. Buildup of awareness among animal owners and nomads against RP. 
3. Establishment of new technology for diagnosis. 
4. Emphasis on the disease surveillance rather than disease control, with 
establishment of infrastructure for the disease surveillance and control for 
diseases other than Rinderpest. 
5. Strong communication with international organizations (Anon, 1999). 
      Recently, PACE Sudan recommended the following as RP strategy. 
1. Sudan updates its OIE declaration on a zonal basis. 
2. Continue progress along the pathway on a zonal basis. The next declaration to 
the OIE will not include an infected zone. The current infected zone will 
become part of a surveillance zone that is declared to prevent the introduction 
of Rinderpest from Kenya into the free zone. After the “Meru outbreak” in 
2001, Kenya is regarded an infected country by the OIE. 
3. Further declaration by countries in East Africa required being regionally 
coordinated. 
4. Attended regional meeting for east African countries in May/June 2003 to 
coordinate country declaration and Send declaration jointly to OIE, (PACE 
Sudan, 2003). 
  
1.2 The causative virus: 
Rinderpest was one of the first diseases to be recognized as being caused by filterable virus. The family Paramyxori
are thus grouped in the genus Morbillivirus (Fenner, 1976). The virus Peste des Petit Ruminant 
(PPRV) has also been added to this group (GIBBS et al; 1979).  
Since 1987; a clutch of previously unknown Morbilliviruses has emerged and plagued populations of marine mamm
The most studied and best known Morbilli viruses not only look alike but they also have similar physico-chemical
(Diallo, 1990).  
Rinderpest virus has only one genotype but many strains were recovered that vary in virulence. Rinderpest virus i
Lefervre 1990). 
1.2.1 Structure of RP virus: 
Morbilliviruses are pleomorphic, (Fenner et al., 1993b). The common shape is an enveloped spheroid, 100 to 300
sensitive (Sheikh Eldin 1995). 
Progress in molecular studies of Morbilliviruses was hampered by their relatively poor growth in tissue culture and
plaque formation and enlargement of syncytia, which offer ideal conditions for the 
amplification of DI genomes (Rima, 1977).  
Fusion protein in the envelope fuse virus particles with host cell membrane with consequent release of the nucleoca
1.2.2 Stability: 
Rinderpest virus is not robust outside its hosts where dose not survive at low or high relative humadities and is read
       High and low pH levels denature the virus and consequently, Rinderpest infected 
carcasses are rendered safe relatively quickly by the pH changes that follow autolysis and 
putrefaction, together with the inactivating effect of high ambient temperature. Being 
enveloped, Rinderpest virus is destroyed by lipid solvents, lipophilic disinfectants, therefore, 
are recommended for cleaning contaminated premises. In the response of organic matter, the 
most effective disinfectants are 5% sodium hydroxide and 50% Lysol (Wawayi, 1989). The 
stability of viral suspensions is enhanced by the addition of salt. A molar concentration of 
magnesium sulphate heptahydrate (25 g in 100 ml) will slow down inactivation of the virus in 
water at 50oC. 
1.3 Natural host range 
Rinderpest natural infections are restricted to the even toed ungulates belonging to the order Artiodactyls. Natural i
an important virus reservoir in Asia (Murphy et al; 1999). 
        Generally, game animals were considered to be susceptible to the RP virus (Plowright 
1982; Plowright and McCullcoh, 1987). Fulminating peracute infection occurred in free 
ranging African buffalo, Eland, Warthog, and Kudu (Scott, 1981; Anderson, et al; 1991). 
Acute infections that usually end fatally have been observed in Africa in bongo, bushbuck, bush pig, chevrotain, dik
Sheep and goats are susceptible to infection with Rinderpest virus (Ali and Taylor, 1988).  According to Anderson e
Babu and Rajasekhor (1988) think that sub clinical or infections in small ruminants may act as potential source of th
Based on clinical observations, outbreaks were recorded in camels in India (Dhillon et al; 1959). Infected camels, ho
1.4 Transmission: 
Rinderpest spreads by close contact between sick and susceptible animals. The spread of RP is most often due to in
The bulk of evidence indicates that infection occurs principally by inhalation (Scott, 1964; 
Plowright, 1965). On rare occasions, transmission has allegedly occurred through indirect 
contact with contaminated bedding, fodder or water. However, it is acceptable that successful 
transmission by oral routes in species other than wild and domestic pigs is erratic (Losos, 
1986). 
According to Zewart and MacAdam (1967), cattle can transmit the infection to sheep and goats. However, infected
Camels could acquire the infection from sick cattle although it was not possible to transmit the virus from infected 
The virus strain that caused acute Rinderpest for sheep and goat can cause overt clinical disease in goats, but only m
  The virus is shed in secretions from the nose , throat , and conjunctiva as well as in feces , 
urine , and milk. Infected cattle excrete virus during the incubation period. 
1.5 Clinical signs: 
The most comprehensive description of clinical signs of Rinderpest was that described by Curasson (1932). He de
tropism. However, Rinderpest virus isolates of higher pathogenicity showed a more rapid and 
wider distribution with more extensive lesions than milder strains, which probably accounts 
for higher mortality (Wohlesein et al; 1995)  
Rinderpest virus field isolates affect both lymphoid and epithelial cells and has a very high affinity to those of the
infection of cattle with seven Rinderpest virus strains of different pathogenicity resulted in 
significant variations of clinical signs, morphological lesions and distribution of viral antigens 
in tissues (Wohlesein et al; 1995)   
1.5.1 Peracute form: 
The onset of a peracute form is sudden and unexpected. It is manifested by inapparent, high fever, depression, deep
1.5.2 Acute form: 
This is the classic syndrome which is divided into five phases: an incubation period, a prodromal fever, an erosive
whose milk yield falls. 
During the prodramal or erosive phases, the infected animals excrete the virus and act as a source of infection for
erect and muzzle dries, tears are wept and the nose runs. Appetite is impaired, rumination is 
retarded, defecation stops and visible mucous membranes are congested but intact. A series of 
variable symptoms may be encountered during the course of the disease depending on the 
virulence of the virus strain and the susceptibility of the host. Multiple mixed infections 
aggravate the clinical illness of RP (Blood and Radostits, 1989). 
The first suggestive sign of Rinderpest occurs two to five days after the onset of the prodromal fever, when raised 
The erosions are enlarged and coalesce. Thick yellow patches of necrotic cells begin to coat the 
nasal passages and mix with the nasal secretions, producing a fetid mucopurulent discharge. 
Lacrimal secretions likewise become mucopurulent. Thirst is intense but the appetite is lost 
and soft feces and voided frequently (FAO, 1996). 
          The dark, fluid faeces contain excess mucus and shreds of epithelium and necrotic 
debris, streaked with blood. Affected animals arch their backs and strain frequently, exposing 
congested and eroded rectal mucosa. Respirations are laboured and painful, characterized by 
an audible grunt when exhaling. 
In fatal cases the diarrhea worsens progressively, causing rapid dehydration. Affected animals waste visibly, they hav
      In surviving cases, the diarrhea stops within a week of its onset. Convalescence is ill- 
defined and recovery to full health takes many weeks. Pregnant animals abort within six weeks 
of onset of illness (Curasson, 1932). 
 1.5.3 Sub-acute form: 
Sub-acute form is encountered in immature and young adult stock indigenous to a country where the disease is enz
The animal shows low degree of anorexia and malaise and the inflammation is catarrhal 
without dysentery (Maurer et al; 1995). 
1.6 Sequelae: 
Rinderpest virus selectively destroys T and B lymphocytes, but not memory cells. Thus, latent pathogens are comm
latent infecting and supra infections create the greatest diagnostic confusion.  
1.7 Sheep and goat infection: 
Acute, sub-acute, and inapparent RP forms occur in goats and sheep. Many of the clinical signs mimic those evide
the disease was 80% in an outbreak of the disease in India during 1981.Affected animals 
develop high fever and, almost concurrently, mucosal erosions, sometimes however, the 
errosive stomatitis is fleeting or even absent. Inappetence and depression quickly follow and 
the animals stand, hair-on-end, with their heads thrust forwards and downwards and their back 
arched (FAO 1996).  
The clinical signs also included pyrexia, dysponea, diarrhea, edematous swelling of the head and intense congestion
pin pointed ulcers on the upper gums and ventral parts of the tongue that coalesced into larger 
ulcerated areas. 
In acute cases infected animals die six to seven days after the onset of illness, whereas survivors show signs of recov
1.8 Clinical pathology: 
Both of the haematological and biochemical changes are characteristics of the disease, although not patho gnomoni
1.8.1 Haematological changes:    
The selective destruction of lymphocytes by Rinderpest virus induces significant haematological changes, and the se
1.8.1.1 Leucocytes: 
A transient leucocytosis often precedes the onset of fever but immediately thereafter there is a dramatic and profou
1.8.1.2 Lymphocytes: 
The total leucocytes pattern is attributable almost entirely to changes in lymphocyte 
numbers. Both T; and B; lymphocytes are affected (Rossiter et al., 1993). The virus had no 
apparent predilection for particular phenotypes of lymphoblast (Rossiter, et al; 1992). 
1.8.2 Biochemical changes: 
          Animals suffering from a transient or a mild diarrhea, survive infection with RP virus. 
Animals that develop severe diarrhea die because of the loss of body water and essential 
electrolytes.  Serum chloride level falls below normal in cattle dying after infection with the 
highly virulent strain of RP V (Heuschel and Barber, 1966).  
Total bilirubin values rose Highly and were linked to unapparent jaundice. There was also a terminal increase in se
were also detected by Al-Ani (1992). 
1.9 Postmortem findings: 
Rinderpest virus has a primary affinity for lymphoid tissues and a secondary affinity for the epithelium of the alime
virus virulence (FAO, 1996)). 
Most buffaloes and cattle die within six to 12 days after the onset of illness and, typically, the carcass is dehydrated
opacity rarely. The external nares and muzzle are encrusted with mucopurulent discharge. The 
hindquarters and flanks are soiled with the fetid fluid faeces. In contrast, animals that die early 
in the course of the disease, before the onset of profuse diarrhea, are often in good condition, 
unsoiled and free of mucopurulent crusts and discharges (FAO 1996). 
The important degenerative changes are those of the gastrointestinal tract and the necropsy findings involve the ali
so-called zebra stripes (FAO, 1996). 
1.10 Histopathology: 
Characteristic microscopic changes are induced by RPV infection; however, like the clinical findings and the gross
inclusions with giant cell formation are common Sequelae of the infection (Ushijima, et al; 
1968). 
 
 
1.11 Diagnosis of Rinderpest disease: 
Apart from the presumptive diagnosis, which needs speed, several laboratory techniques were developed and foun
infected hosts (FAO, 1996).  
1.11.1 Antigen detection: 
The most important factor when confirming a presumptive field diagnosis of Rinderpest is speed. This is easily a
(Rossiter and Jessett, 1982), immunoperoxidase staining (IPS) (Selvakumar et al., 1981; 
Wohlsein et al., 1993), polymerase chain reaction (Barrett et al., 1993; Forsyth and Burrett, 
1995) and Immunocapture ELISA (Anderson, 1984) – require laboratory facilities. The other 
three techniques – agar-gel immunodiffusion (AGID) (Obi and Patrick, 1984, Wafula et al., 
1986). Other immunohistological confirmatory tests like peroxidase antiperoxidase were also 
used (Gathumbi et al; 1990). Counter immuno electrophoresis (CIEP) (Ali and Lees, 1979) and 
passive haemaglutination (PHA) (Singh et al., 1972), can be modified to run in the field. It must 
be emphasized that negative results in antigen detection tests do not negate the provisional 
diagnosis. 
1.11.2 Viral genomes detection: 
Techniques have been developed to detect the nucleic acid rather than the proteins of the virus. Nucleic acid (NA
sensitive techniques of reverse transcription polymerase chain reaction (RT-PCR) 
Amplification which further permits sequencing, either directly or after cloning of the product 
in a suitable plasmid vector (Barrett et al., 1993a, Forsyth and Barrett, 1995). 
 
1.11.3 Antibody detection: 
Animals infected with Rinderpest virus produce a high-titre of antibody against the mass of the virus antigens that a
Virus neutralization (VN) test using paired sera has always been and is still used widely for diagnostic purposes (Rom
Direct ELISA is widely used instead of VN for convenience (Anderson et al., 1983). However, owing to cross-react
1.11.4 Virus isolation and identification: 
With the newly available molecular techniques, virus isolation and identification may not always be necessary. Howe
The primary and/or secondary calf and bovine kidney cell culture (BKCC) is the commonest cell culture for culti
(Vero) (Mariner et al., 1990), the marmoset lymphoblastoid cell line (B95a) (Kobune et al., 
1991) and the modified monocyte human cell line (MoMo) (Kobune et al., unpublished data). 
1.11.5 Immunohistology: 
Two relevant techniques have been published: in one, the presence of rabbit hyper immune anti Rinderpest serum
used (Wohlsein et al., 1993). 
1.12 Differential diagnosis: 
Many techniques are used to differentiate RP from PPR, bovine viral diarrhea (BVD) and Mucosal disease (MD), m
1.13 Control and eradication:   
       Rapid, accurate diagnosis followed by swift implementation of suitable control measures 
are the key factors in Rinderpest eradication. Intensive efforts should be launched to eradicate 
the disease. Key weapons in the control campaign include mass vaccination and enhancement 
of diagnosis and surveillance capabilities (FAO, 1996). 
The effective control of Rinderpest depends on early clinical detection, rapid confirmation and immediate quarantin
1.13.1 Vaccination: 
The main recommendation of the pan African Rinderpest campaign (PARC) was the mass vaccination of all the n
disease (Cheneeau, 1985). 
Calves born from immune dams should not be vaccinated under three months of age (Brown, 1958). On the other 
The vaccine now used to control RP in Africa is prepared from the attenuated kabete (O) strain of Rinderpest virus
The caprinized vaccine which was a goat adapted Rinderpest vaccine (Provost et al., 1958), was used in zebu cattle 
years was induced. It was claimed that the vaccine strain could be maintained and transported 
in rabbits where there is no refrigeration (Blood and Radostitis, 1989). An other lapinized-
avianized vaccine has also been adapted and used in pigs (Losos, 1986). 
The avianized vaccine was also used and though it is cheap, stable and liable for varying degrees of attenuation, the 
The measles vaccine is one of these vaccines that protect calves against Rinderpest at an age when ordinary RP vacc
 There are two thermostable vaccines; one of them is the Mailner’s ultra-dry Vero-cell derivative of Plowright strain
RP vaccine: it is heat stable clones of Plowright vaccine virus which has been incorporated by 
PARC (Scott and Provost, 1992). 
Many inactivated RP vaccines were produced (Blood and Radostitis, 1989), however, the duration of immunity elici
The recombinant (sub-unit) vaccines are regarded as the future vaccines. The Rp-vaccina, (Yilma, et al., 1988) and C
1.13.2 Epidemiological surveillance: 
      Over the last few decades, collection of existing veterinary knowledge through surveys 
becomes an important method for the identification and prioritization of animal health 
problems within communities. This work has been reviewed by McCorckle and Mathias 
Mundy (1992) .Today, many countries and international organizations are committed to 
developing effective epidemiological surveillance systems for infectious diseases. 
       Goodman and Buehler (1996) had defined field epidemiology as the practice of 
epidemiology in response to real, time-bound problems of a magnitude significant enough to 
require a rapid or immediate response.  
Participatory epidemiology has a clear role in the study of basic disease epidemiology 
(Schwabe, 1989). The development of the participatory techniques has been hand -in hand 
with the advancement of the concept of community empowerment. Livestock owners are no 
longer as an inert substrate upon which development is being practiced. They are active 
participants who can and must have important intellectual contributions to development 
Participatory epidemiology is an emerging field that is based on the use of participatory 
techniques for the harvesting of qualitative epidemiological intelligence contained within 
community observations, existing veterinary knowledge and traditional oral history. It relies on 
the widely accepted techniques of participatory rural appraisal, ethno-veterinary surveys and 
qualitative epidemiology (Schwabe, 1984). 
In the age of technology it may be useful to concentrate on the cornerstones of epidemiology 
using modern socio-economic techniques. Beyond more accurate epidemiological analysis , the 
inclusion of livestock owner information in project design and disease control strategies will 
insure the apparitions of animal health interventions and lead to better acceptance of disease 
control interventions by the animal -owning public . 
1.13.2.1 Principles of participatory methods: 
As described by Mariner (FAO, 2000), participatory methods are based on two important 
principles which are designed to improve the quality and reliability of the information gained:- 
- Triangulation: information is gained from several intentionally different perspectives. 
- Flexibility: rapid appraisal are not rigidly preplanned and executed without deviation, but the 
techniques used and questions asked can be changed at any point during the investigation . 
1.13.2.2 Data sources in participatory epidemiology:- 
In applying the principles of flexibility and triangulation, a number of data sources must be 
tapped. These may be classified either as primary or secondary, depending on their closeness 
to the actual subjects of the study. 
1.13.2.2.1 Primary sources:   These include direct observations, group and individual 
interviews of farmers, interviews with key informants such as village elders, local religious 
leaders and government officials familiar with the area. 
1.13.2.2.2 Secondary sources: these include previous studies and reports, government 
statistics and records, maps of the area in question, research papers and even historical texts. 
1.13.2.3 Application of Participatory epidemiology to Rinderpest: 
         Rinderpest is a disease that can be investigated using participatory epidemiological 
methods. The occurrence of classic Rinderpest is a clinically recognizable and dramatic event 
that is sure to be recorded in the community memory. For instance traditional Arab 
pastoralists described Rinderpest as the most important disease of cattle despite the fact it had 
not occurred in their herds for over 14 years (Mariner, 1995).  Rinderpest is a disease for which 
most pastoral communities have specific terminology and regarded with a high level of 
concern. 
        Mild Rinderpest is still a major concern in east Africa. It presents greater diagnostic 
difficulty for pastoralists, as it does for veterinarians. Several pastoral groups have been astute 
observers of mild disease over the decades and can provide significant epidemiological 
intelligence (Plowright 1998, Mariner and Flangana, 1996). 
        Given the high level of community interest and existing veterinary knowledge, concerning 
Rinderpest, it is appropriate that surveillance programmes make use of participatory 
epidemiology tools to more conventional forms of epidemiology. 
         Participatory epidemiology has a role to play, directly or indirectly, in all components of 
Rinderpest surveillance programme .Participatory disease search and participatory 
epidemiology make indirect contributions to laboratory confirmation of (Stomatitis and 
Enteritis) outbreaks by providing clinical data and epidemiology intelligence which help orient 
the testing process. Participatory search also assure that there is sufficient Stomatitis Enteritis 
samples for laboratory testing (Mariner, 2000) 
     Participatory investigations are of direct relevance to serosurveillance. Accurate, decision-
oriented, qualitative information is needed on husbandry systems, cattle movements and 
historical Rinderpest prevalence in order to design sound surveys and to assist in the 
interpretation of serological results in populations where vaccination has been discontinued 
(Jeffrey C.M, 2000). 
         The OIE pathway for the eradication of Rinderpest relies heavily on serosurveillance in 
its final stages. This is based on the assumption that negative national surveys will verify the 
eradication of the virus. At present, it is not known if fully negative surveys are feasible. 
Although the competitive ELISA test (Anderson et al; 1991) in use has been shown to be 
highly specific in bench marking studies, data on non-specific reaction in large field surveys 
from divers areas have not been fully reviewed. Specificity is a constant test property across 
geographical areas as local factors can alter the rate of non- specific reactions (Schwabe, 1984). 
The OIE pathway provides that, any positive results’ obtained thought Serosurveillance" be 
evaluated using epidemiological and laboratory methods to confirm or refuse the suspicion of 
Rinderpest virus activity"(OIE, 1998).  For a country to declare itself or a zone within the 
country provisionally free from Rinderpest, it must fulfill certain conditions, which are: 
1/ No clinical disease should have been detected for at least two years. 
2/ There is a proper animal health services in the country. 
3/ The service investigate all clinical evidence suggestive of Rinderpest. 
4/ There is an effective reporting system, both from the field to the central veterinary 
authority, and by that body to the OIE. 
5/ There is a reliable system for preventing the introduction of infection which is carried out 
by proper border control, quarantine, etc. 
6/ All vaccinations against Rinderpest will cease by the date of the declaration.        7/ The 
OIE and neighboring countries must be notified of this decision (in writing), giving the date 
from which vaccination ceased.  
 
 
 
 
 
Table (1): Countries with self-declared provisionally free zones from        Rinderpest 
disease. (Source: PACE Sudan, 2003) 
COUNTRY DATE OF SELF- DECLARATION 
Democratic Republic Of Congo Oct.2003, west and centre 
Ethiopia May 1999 
Iran Oct. 2002 
Sudan Jan. 1996, zone enlarged in March 2002 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER TWO 
MATERIALS AND METHODS 
2-1 Study area description  
        The area of this study is Rub Kona locality - Unity state- Southern Sudan, and the area of 
eastern cattle route (Murhal), Abyei Locality in western Kordofan state. Unity state occupies a 
central location in southern Sudan covering an area of about 170.520 square kilometers it has 
an estimated population of 1.560.000 which ranks it as the most populous state in southern 
Sudan after north Bahr el Ghazal.It is divided administratively into 4 provinces: Rub- kona 
(which includes Bentiu the state,capital, Mayom, leer and Pariang. The majority of the 
population of the state is Neur tribes which is one of the main cattle-rearing tribes in southern 
Sudan. To the north of the state there are the nomadic pastoral Baggara and Fellata tribes who 
move south into northern of unity state during a few months of the year for dry season grazing 
(Bryony 2001).In unity state the land is flat, heavy clay soi. This area is subjected to severe 
seasonal river and rain flooding which limits its use for cultivation. The varieties of grasslands 
provide pastoralists with different types of grazing throughout the dry season, but this requires 
constant movement to take its advantage. As from 1997 Unity state has been a war zone with 
intensive fighting between two Neur fractions. The combination of civil war, inter- factional 
fighting, drought and floods, in an around the state, have all contributed to the creation of a 
massive population movement with continuous flow of internally displaced persons (IDPS) 
seeking refuge in the towns of Bentiu, Rub –Kona and Mayom.As a result of this humanitarian 
crisis, animal health and agricultural production has disintegrated and the environment is 
deteriorating. However, the most devastating factor is deterioration and loss of animal 
resources as the whole social structure is based on animal wealth. Lack of veterinary services 
since 1983 had contributed to this factor.                                                                                            
        Despite the geographical differences between the southern states, a common 
characteristic is the radical difference between dry season and wet season. In the dry season, 
the area of "permanent habitation” is hot and most of population move the cattle to be nearer 
to water sources such as a river or seasonally flooded toic. In the wet season, as the lower lands 
flood, the population return with the cattle to higher grounds- some times not more than a 
meter higher (Human Rights Watch,2003).                                                                                                               
  2-1-1 Cattle population estimates:- 
        The size of the cattle population in the southern Sudan has been estimated using various 
methods by the government of Sudan (GOS) and the OLS livestock program. Cattle 
population figures provided by government of Sudan in 1998 give an estimated population of 
10,281,382 for the south region (MOAR, 1998). Based on all the various estimates, it is likely 
that the over all estimate for the southern region is 6,8-7,8 million cattle (southern sector total 
of 5,8 million plus 1-2 million in government-controlled areas) (Bryony, 2001).                                          
     West Kordofan state is a home of complex ethnic groups mainly Messerya, Hamar, Dinka, 
Nuba, Dajo and Burgo etc.Also the state hosts along extended  periods internally displaced 
peoples (IDPs) Dinka population, most of whom dispersed among host communities. 
Transhumant pastoralism is the livestock production system most prevailing in Abyei province 
, it is chiefly practiced by Messerya sub-tripes (Feyarin, Awlad Kamil, Fedleya, Mazaghna, 
Awlad Omran, Falaita and zuroug) who adopt a cyclical seasonal movement of their herds 
depending on the rainfall, the available water supply and biting flies. The most cattle type 
existing in the state is Baggara cattle (zebu cattle) which is characterized by low milk yield 
(2liters/day) Milking period is 90- 100 days and the average milk yield in the season is 180- 200 
liters of milk. 
         The German Agro Action (GAA) Abyei locality – West Kordofan project serves the 
eastern cattle route (Murhal) of the red Messerya tripe of cattle pastoralist in Abyei Locality of 
west Kordofan state. The project Started in 2001and has trained 35 CAHWs (32 men, 3 
women).The CAHWs vaccinate cattle in collaboration with the government services. This is 
often done with CAHWs working in groups, coming together at vaccination point. 
 
                                             
 
 
 
 
    There are three main migratory cattle routes (Murhal) in Abyei locality. The nomads of all 
three are from the red Messerya tripe (Table2).  
Table (2) The three Murhals with their respective clans are: 
Murhal Area Clan 
Western AB Battikh, Al Magaddama,West of Railway, to 
South Darfur 
ALfaiarin 
Middle El Muglad south to Abyei Awlad Kamil 
Mazaghna 
Eastern Babanusa, Debab, Nyama, to Hegleig and Unity State Awlad Omran 
Fadlia 
Ziyod 
 
      In the dry season (December- June) the nomads from Abyei province move with their 
cattle to better grazing and water areas around Mayom and Rub-kona in unity state, with onset 
of early rains they move northwards to avoid flies, diseases and muddy clays (from June – 
November).                                                                
       The eastern cattle route (Murhal) starts from areas around Babanusa and Muglad North of 
the Abyei Locality and passes Debab to areas around Mayom and Rub-kona in unity state. The 
eastern cattle route is estimated to contain the following numbers/percentage of total livestock 
in Abyei Locality:   
 
                   Table (3) number/percentage of total livestock in Abyei locality   
                                 Source: German Agro Action (GAA) records                                        
S/N Details Number Percentage 
in the state 
1 Cattle 930,000 60% 
2 Sheep 90,000 45% 
3 Goats 90,000 45% 
4 Camel 40,700 55% 
5 Horses 2,450 35% 
6 Donkeys 4,800 40% 
 Total 1,157,950 57% 
   
 
 
 
 
   
Figure (1):  Map of west Kordofan state and Unity state. 
 
 
 
 
  
 
 
 2-2 Serum collection:                                                                                              
       The blood for serum was collected using random sampling method from different 
selected areas in which the study population was divided into exclusive groups known strata by 
geographical locations and then the strata were sampled and referred to as cluster.                                                    
    A total of 280 serum samples were collected randomly from non vaccinated cattle from 
different areas of Unity state. All the cattle sampled had a non vaccination history with 
Rinderpest tissue culture vaccine. All cattle sampled had no ear marks to indicate that they had 
been vaccinated, information were collected from cattle owners about vaccination history of 
their cattle. All sampled cattle were grazing together all time.                                                                                    
2-2-1Sampling procedure:                                                                                       
        With the needle fixed to the needle holder 5 ml of blood from the jugular vein of the 
sampled animal were drawn into the 5 ml vaccutainer tubes. The tubes were then placed in a 
rack and the blood was left to clot at room temperature for 24 hours , with a sterile pasture 
pipette the serum was then transferred to a sterile bijou bottle labeled with animal number, sex, 
age and location of sampling. The sera were then packed in ice boxes and transferred to 
Khartoum. In the central laboratory in soba they were kept at-20 c till tested.    
2-3 Competitive ELISA System for detection of antibodies to Rinderpest virus:-                                            
      A competitive Elisa kit was used for assessment of prevalence of antibodies to Rinderpest 
virus in the sera under test.                                                                       
2-3-1 Materials:-                                                                                                        
1- ELISA microtitre plates (solid phase) with 96 wells.                                                
2- Multi channel pipettes with 8 tips. 
3- Single channel pipette. 
4- New pipette tip.. 
5- Elisa reader.  
6- Incubator with an orbital shaker. 
2-3-2- reagents:- 
1- Rinderpest antigen. 
2- strong Rinderpest positive serum. 
3- Weak Rinderpest positive serum. 
4- Rinderpest negative serum. 
5- Rinderpest monoclonal antibodies. 
6-Control sera: Freeze-dried strong positive, weak positive and Rinderpest negative cattle sera.   
7- Phosphate buffer saline: PBS pH 7.4, supplied as sachets. 
8- Tween-20: Supplied as polyoxyethyene sorbitan monolaurate syrup. 
9- Washing buffer: PBS diluted 1/5. 
10-Blocking buffer: PBS supplemented with 0.1 percent Tween 20 and 0.3 percent normal 
bovine serum (kit negative control serum) prepare fresh every day. 
11- Chromogen: Orthophenylene diamine (OPD), available in tablet form. 
12- Substrate: hydrogen peroxide, available as urea peroxide tablets.                  13- 
Substrate/Chromogen: Resuspend urea peroxide tablet in 10 ml of distilled water to give 3 
percent solution. Store at 4c in dark bottle. Resuspend 1 OPD tablet (30 mg) in 75 ml of 
distilled water to give 3.7 mM solution.                          
14- Sulphuric acid: Add 26.6 ml of acid to 473.4 ml of distilled water.                   
2-3-3 Test protocol:  
1- Fifty microliters of Rinderpest antigen diluted to pretitrated concentration (1/100) in PBS 
was added to all wells of the plate (solid phase).Plates were tapped to spread the antigen. The 
plate was incubated for one hour at 37c in the incubator on an orbital shaker. Plates were 
washed three times by flooding and emptying the wells with PBS washing buffer and then 
blotted and dried with paper towel. Forty microlitres of blocking buffer was added to each well 
of the plate. 
2- Ten microlitres of blocking buffer was added to the monoclonal control wells (F1, F2, G1, 
G2). 
3- sixty microliters of blocking buffer was added to the conjugate control wells (A1,A2).  
4-1 Ten microlitres of test serum was added to test wells (vertical duplicates). 
4-2 Ten microlitres of strong positive control serum was added to controls (B1, B2,C1,C2). 
4-3 Ten microlitres of weak positive control serum was added to controls(D1,D2,E1,E2). 
4-4 Ten microlitres of negative control serum was added to controls (H1,H2). 
4-5 Fifty microlitres of monoclonal antibody, diluted in blocking buffer to a predetermined 
concentration (1/100), to all wells of the plate except the conjugate control (A1,A2). 
5- The plate was then incubated for one hour at 37c on orbital shaker. They  were then washed 
three times and blotted dry.  
6- Fifty microlitres of conjugate diluted 1:1000 with PBS was added to all wells of the plate and 
the plate incubated for one hour at 37c as before. Then the plates were washed three times and 
blotted dry.  
7- OPD solution was prepared, and immediately before use, hydrogen peroxide solution was 
added, and fifty microlitres of substrate/Chromogen was added to all wells, and the plate was 
kept at room for 10-15 minutes for colour development. The reaction was stopped by adding 
ten microlitres of 1 M Sulphuric acid. The results were recorded visually   and then photo 
metrically with the ELISA reader.                                                           Positive control sera 
and tested sera with antibodies to Rinderpest virus gave no colour while negative control sera 
and test sera without specific antibodies to Rinderpest virus gave pink colour.  
2-4 Field data collection: 
            The participatory epidemiology methods and participatory disease search principles 
were used in collecting community knowledge of Rinderpest and other diseases or verify the 
absence of the disease .For this task an investigative, open-ended system of inquiry was 
adopted while random sampling procedure was used to enable extrapolation of results to wider 
population. The following methods were used during the investigation and collection of 
information: 
 
2-4-1 Semi structured interviews: 
      As a form of community dialogues, a written check list of initial points to discuss, 
questions were put to individuals and to groups of different categories in different situations, 
and were posed in different ways for cross- checking the responses, This check list is as Jeff 
mariner used during Rinderpest participatory disease searching in various parts of upper Nile 
Jongolei in early 2001 (Appemdix 2)    
2-4-2 Mapping: 
     Local people were asked to make maps on paper or on the ground using local materials or 
symbols on cards to show various features in the area they use. Many maps were drawn by 
village’s men, women, and children showing the sources of water, grazing areas, markets, 
veterinary posts and ways of animal movements between different areas and state borders.                                       
2-4-3 Focus group discussions: 
        10 group discussions and community dialogue was done with different groups of nomads 
and livestock owners with average of 8 people in each group discussing their main problems 
and main diseases affecting their animals                                                                                   
2-4-4 Ranking and Scoring of animal diseases: 
          The first five diseases defined by the community were ranked and scored according to 
their importance and priorities from the local community’s point of view.                        
2-4-5 Historical analysis: 
        This involves listening to accounts by elderly men and women about past changes in their 
lives and the causes of these changes. Certain themes were deepened, eg. Animal husbandry 
practices, animals movements, migrations and animal diseases. As Rinderpest is a disease with 
clear symptoms that can stay for a long time in the community memory, people were asked 
about their old memories of the disease  
 Symptoms and when and where they saw it for the last time.                                   
2-4-6 Secondary sources of data: 
       There are a number of possible secondary data sources used as sources of information in 
this study; this includes previous studies and reports, government statistics and records, 
Vaccination and treatment figures of NGOs working in the area. Maps of the area, research 
papers and even historical texts.                            
 
 
 
CHAPTER THREE 
RESULTS 
 
3-1 The Seroconversion for RP detected by C-ELISA 
 
     The results of this study revealed that no clinical cases of Rinderpest (RP) was observed 
while a number of investigated animals in Unity state showed positive results to Rinderpest 
antibodies when examined using the C- ELISA. The results of the participatory epidemiology 
(PE) showed that Rinderpest (RP) is well known by the nomads and cattle owners although no 
clinical cases were registered more than ten years ago. The clinical signs were descried and the 
routes of transmission were mentioned by the cattle owners which mean that the community 
is well aware of the disease.     
     The results of the C-ELISA revealed that 15.4% of the examined serum samples were 
positive to the antibodies of Rinderpest virus. The results were variable between the different 
locations of Unity state, table (4) is showing the results of C-ELISA according to different 
locations of Unity state were the samples taken from.                                     :                                                           
Table (4) The situation of antibodies to Rinderpest virus 
In different locations of Unity state as detected by C-ELISA 
 
S/N Location Total Results 
(+ve) 
%(+ve) 
1 Abyemnem 19 6 14 
2 Bentiu 16 0 0 
3 Nialdiue 34 10 23 
4 Rub-Kona 49 7 16.3 
5 Thar 16 0 0 
6 Thoan 14 2 4.7 
7 Guiy 77 15 34.9 
8 Kilo 50 55 3 7 
 Total 280 43 15.4 
 
          From the results it was found that two locations, which were Bentiu and Thar showed 
no antibodies against Rinderpest in collected cattle sera. The highest percentage (34.9) of 
antibodies were found in Guiy area which included a number of villages south of Bentiu, while 
in Nialdiue the percentage was (23%), and 16.3% in sera collected from cattle from Rub-
Kona.The percentage was 7% in Kilo 50 (50 kilo metres south of Bentiu) while it was 14% in 
Abyemnem in the northern border of unity state with western Kordofan.                                
The Prevalence of Rinderpest anti bodies among cattle from different age groups were also 
studied and the results revealed that most of the positive results were found in age group (6-10 
years). Table (5) shows the results of C-ELISA according to the different age groups.                                               
 
Table (5) The prevalence of Rinderpest according to different age groups as detected by C-
ELISA  
                       
 
S/N Age Group Total Results(+ve
) 
% 
1 0-5 years 66 5 1.9 
2 6-10 years 172 33 11.7 
3 11-15 years 37 4 1.4 
4 More than 15 
years 
5 1 0.4 
 Total 280 43 15.4 
 
     The age group 6-10 years showed the highest percentage of prevalence of anti bodies to 
Rinderpest, while the sera collected from cattle in age group more than 15 years were the 
lowest percentages. 
     The percentage of prevalence of Rinderpest antibodies according to the sex of cattle was 
also studied and the results revealed that most of the positive serum samples against 
Rinderpest antibodies were in the sera collected from female cattle (93%) while the serum 
samples collected from Male cattle showed only 7% from the positive results as showed in 
table (6).      
                                                           
Table (6) The prevalence of Rinderpest according to the sex of cattle 
 
 
 
 
 
:    
 
 
 
 
3-2 Participatory epidemiology: 
          Despite the good grazing pasture and water availability, in different locations of Unity 
state and eastern cattle route (Murhal), many diseases were reported. A problem analysis was 
carried out for nomads from eastern cattle route (Murhal) and the priority problems were 
water shortages and animal diseases while the accident fires on range and pasture and lack of 
preventive medicines for animals were mentioned as the second priorities. The main diseases 
S/
N 
Sex Total Results 
(+ve) 
% 
1 Female 238 40 14.3 
2 Male 42 3 1.1 
 Total 280 43 15.4 
in the area as stated by the authorized personnel, Community based animal health workers 
(CAHWs) and cattle owners are shown in Table (7): 
Table (7): Main cattle, sheep and goats diseases in Unity 
State and eastern cattle route (Murhal) 
 
Diseases of Cattle Diseases of Sheep and Goats 
HS P.P.R 
BQ Sheep Pox 
CBPP CCPP 
FMD Heart water 
Trypnosomosis Mange  
External and internal parasites  External and internal parasites  
Tick born diseases  Sudden Death (Plant poisoning). 
Brucellosis  Mastitis 
Mastitis  
 
 
           Rinderpest was mentioned by the cattle owners as one of the most important diseases 
that affected cattle in the past. Most of them stated that they observed the diseases before 7- 8 
years while others said that it disappeared before 10 years and no clinical cases were noticed 
during the last seven years. All groups of nomads were asked about clinical signs of Rinderpest 
and their old memories of the disease and the result was that it is well known by the nomads 
and the clinical signs were clearly defined including diarrhea, nasal discharges, lacrimation, 
mouth erosions and even the zebra stripes was mentioned by some of them as a cardinal sign 
of the disease.  The herders had a specific knowledge of the clinical signs of Rinderpest and 
provided detailed and accurate description of cases. They differentiate between classical acute 
Rinderpest and a milder syndrome characterized by an ocular discharge and diarrhea, few oral 
lesions, corneal opacity and occasional opacity.   
        The method of transmission of Rinderpest was different from the owner’s point of view, 
50% of the interviewed cattle owners think that the biting flies are responsible for transmission 
of the disease to cattle from infected animals while 80% of them stated that wildlife (buffaloes, 
Gazelles) in southern parts of grazing area responsible for transmission of Rinderpest, FMD 
and MCF during summer when all cattle are grazing together. All groups of owners agreed that 
the direct contact of cattle from different areas during the dry season played a main role of 
spreading of different diseases among cattle.  
     All groups of nomads in Unity state and eastern cattle route (Murhal) were asked about the 
local terms of diseases and it was found that the local terms are mainly describing the 
symptoms of the diseases (Table,8). 
 
             Table (8): Local terms of diseases in Unity state and eastern cattle route (Murhal) 
 
Local Name Disease 
Unity state Eastern cattle route 
Rinderpest Jokrien Aljadari-Abudemeaa 
FMD Dat Abu lesan 
H,S Yieth Piny El Tasammom 
CBPP Dop Dop (Jokboth) Abu genneit 
Brucellosis Muol El Dub 
Anthrax Joktak Fahmia 
B,Q Maum lowal Um Zaggala 
Trypnosomosis Guaw (Liay) Abu Fasukh 
Diarrhea Joklay Subba 
Mange-Ring Worm N.k Eddalak 
Biting flies N.k Ellugham 
Tick Fever N.K Guradeiia- Kassareia 
Pneumonia N.K Um Fishaifish 
Plant Poisoning N.K Um fut fut. 
   Foot Notes: 
 N.K = Not Known.    
       From the records of GAA, it has been noticed that Trypanosomosis is the most serious 
problem of cattle in the area and most of the nomads interviewed stated that it is transmitted 
to their cattle during their grazing in southern Sudan in the dry season. Tick fever and tick 
born diseases are very common in the area while mange is the most common disease of sheep 
and goats. FMD also became a serious problem of cattle in the area. During the study period, 
two outbreaks of MCF were reported, one in eastern cattle route (Murhal) in the area of Abu 
Battikh north of Muglad and the other one in Unity state area around Bahr elgazal. Many 
outbreaks of PPR and sheep pox were also reported during the study period in both unity state 
and eastern cattle route (Murhal). From the vaccination figures (Table 4), it was found that 
vaccination of animals against Rinderpest was deliberately stopped since October 2001 and no 
clinical signs of stomatitis enteritis syndromes were reported during the study period.  
Haemorrhagic septicemia (HS) is a major concern of herders of cattle and from 2001 to 2004 
the level of coverage was significant. BQ and anthrax are also major problems while CBPP 
levels of vaccination had not been high through the area. The Abyei Locality Vaccination 
figures for 2002 are shown in table (5). According to these figures 45% of the vaccinations 
carried out in the locality were on the eastern cattle route (Murhal) and it was carried out by 
CAHWs trained by GAA.    
       In southern Sudan more than 1500 CAHWs were trained by NGOs working in livestock 
field and 90% of vaccinations against Rinderpest were carried out by CAHWs. From the 
records of Livestock coordination meeting in Rumbek (May 4-7, 2004) it was found that 100% 
of vaccinations were carried out by CAHWs in Pibor and Kapoeta.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table (9) Treatment figures in eastern cattle route 2001- 2004 (GAA records). 
 
Type of 
Animal 
Cattl
e 
Small 
Ruminant
s 
Equin
e 
Dog
s 
Poultr
y 
Other
s 
Total 
Tick fever 730 58 14 0 0 0 802 
Int-Parasites 3 20 105 0 0 2 130 
Mange 781 2700 282 1 0 0 3764 
Tetanus 0 0 4 0 0 0 4 
Wounds 10 0 56 0 0 2 68 
Ring Worm 0 0 52 0 0 0 52 
Abscess 1 6 0 0 0 0 7 
Lameness 0 0 10 0 0 0 10 
Sharp Teeth 0 0 8 0 0 0 8 
Anal prolaps 0 0 3 0 0 0 3 
Pneumonia 475 282 62 0 0 0 819 
Diarrhea 477 271 0 0 3 0 751 
Trypnosomos
is 
1303
4 
0 0 0 0 2 1303
6 
Eye Infection 2 0 2 0 0 0 4 
Mastitis 12 2 0 0 0 0 14 
Indigestion 14 0 2 0 0 0 16 
Ext- Parasites 95 20 26 0 11 0 152 
Dystochia 1 1 0 0 0 0 2 
Foreign body 2 0 0 0 0 0 2 
Total 1563
7 
3360 626 1 14 6 1964
4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Table (10) The vaccination figures in Eastern cattle route (Murhal) 
From 2001 to 2004 (GAA records) 
    
Year RP HS BQ Anthra
x 
CBP
P 
Sheep 
pox 
PPR Total 
2001 95,45
0 
53,680 46,860 10,780 5,000 45,400 0 257,17
0 
2002 0 76,710 33,610 28,550 4,525 85,400 200 228,99
5 
2003 0 56,590 18,630 12,410 4,900 45,300 800 13863
0 
2004 0 51,360 8,020 10,690 200 42,900 0 11317
0 
Total 95,45
0 
238,34
0 
107,12
0 
62,430 14,62
5 
219,00
0 
1,000 737,96
5 
 
 
 
 
 
 
 
 
 
 
 
Table (11) Abyei Locality vaccination Data for 2002 
Source: Muglad Animal Resources Office 
 
Vaccine 
Type 
Cattle Sheep Goats Total 
Sheep Pox - 48.000 2.300 50.300 
HS 170.000 15.000 500 185.500 
Anthrax 42.000 45.000 600 87.600 
BQ 170.000 - - 170.000 
CBPP 1.300 - - 1.300 
PPR - 12.000 3.000 15.000 
Total 383.300 120.000 6.400 509.700 
 
 
 
 
 
 
 
Table (12) Contribution of CAHWs in animal’s vaccination: 
Source: Livestock co-ordination meeting – Rumbek (May 4 - 7 2004). 
: 
Vaccines No of animals   
vaccinated 
Rinderpest 185000 
HS 451000 
Anthrax/BQ 56000 
PPR 537000 
Sheep pox 480 
Rabies 159000 
total 1388480 
 
 
 
 
  
Table (13) Contribution of CAHWs in animal’s treatment 
Source: Livestock coordination meeting – Rumbek (May 4 - 7 2004). 
  
Type of Animals No of animals  
treated 
Cattle 60000 
Sheep and Goats 40000 
Chickens 5000 
Total 105000 
 
 
 
 
 
 
CHAPTER FOUR 
DISCUSSION 
 
        This study was designed to investigate the prevalence rate of Rinderpest antibodies in non 
vaccinated cattle from Unity state, Rub-Kona locality and to evaluate the contribution of 
Community based animal health workers in control and eradication of Rinderpest and other 
animal diseases from southern Sudan and eastern cattle route (Murhal).The general animal 
health situation was also investigated using the participatory epidemiology methods.                                                 
      The study indicated that the prevalence of antibodies to Rinderpest in 280 serum samples 
collected from claimed non vaccinated cattle from different locations of Unity state was15.4%. 
This may indicate the presence of the Rinderpest virus in the area although no clinical signs 
were reported during the study period, which are the findings of Rossiter and James (1990). In 
endemic areas and in herds recovering from epidemics, the prevalence of clinically affected 
animals may be very low, although the virus may still circulate in that area, where no clinical 
disease was detected.                                                                                                         
         On the other hand study revealed that the prevalence of antibodies to Rinderpest virus 
within different age groups was found to be increased in the age group 6-10 years. These 
results do not agree with the findings of Sheikh Eldin. (1995), who reported that the immunity 
levels against Rinderpest in cattle increased with the age of the animal. It may be postulated, 
therefore, that the circulating virus is not is not present or because of vaccination cessation 
there is boosting of antibodies. This can be further proved in this study where it was found                                      
that the positive serum samples against Rinderpest Virus antibodies were only 11.6% in cattle 
from an age group 0-5 years and 9.3% in cattle from age group 11-15 years and 2.3% in cattle 
more than 15 years. These results can be however due to the unconfirmed vaccination history 
given by the cattle owners. It was rather difficult to define non- vaccinated cattle due to the 
random vaccination programmes carried out by non governmental organizations (NGOs) and 
the community animal health workers, this may reflect also the inaccurate vaccination figures 
and vaccine coverage in addition to the fact that ear marks were missing to indicate the 
vaccination of the cattle, This was clear when compared with the positive results of anti bodies 
to Rinderpest revealed by C- ELISA in samples taken from Abyemnem area which is mainly 
for cattle from eastern cattle route (Murhal) which is well covered by vaccination programmes.   
          The absence of the clinical signs and the classical picture of Rinderpest were due to the 
moderate immunity levels in cattle, the good grazing conditions and the availability of pasture 
and drinking water all over the year. According to Roeder (2005), the individual serological 
positive results to Rinderpest antibodies do not indicate the endemicity of the area with 
Rinderpest.  In May 2005, the general Session of the OIE certified the northern part of the 
country (zone A) as free from Rinderpest disease and no clinical Rinderpest has been detected 
in the country for over 5 years (PACE Sudan, 2005).                                                                                    
          The presence of antibodies to Rinderpest in non vaccinated cattle reported in this study 
can be also due to the presence of the virus in sheep and goats grazing with cattle in the area 
which can be a source of infection to cattle. This result was previously confirmed by Sheikh 
Eldin, (1995), who reported the presence of antibodies to Rinderpest virus in non vaccinated 
sheep and goats in some provinces of Darfur which confirms the endemicity of the area with 
Rinderpest and indicated that outbreaks of Rinderpest flare up in this area from time to time.    
        The virus strain that caused acute Rinderpest for sheep and goat can cause overt clinical 
disease in goats, but only mild or inapparent infection in sheep. The disease was transmitted 
from infected sheep to in contact susceptible sheep and calves (Anderson et al; 1987). 
         The results of participatory epidemiology showed that most of the outbreaks of 
Rinderpest and other endemic diseases in the area occurred during the dry season which is in 
agreement with the findings of Dutta et al, (1991) who reported that during stress periods, the 
incidence of Rinderpest in cattle and buffaloes increases due to the drop in the immunity levels 
particularly when infected animals are introduced.                                                                                 
          The role of wildlife in transmission of Rinderpest was also studied and the results 
revealed that most of the studied cattle owners in Unity state and eastern cattle route (Murhal) 
think that the wild buffaloes and gazelles in southern Sudan were the source of infection to 
their cattle during the last outbreaks of the disease. 
       Shanthikumor and Atilola (1990) stated that game animals are not considered as natural 
reservoirs of Rinderpest, but during outbreaks of the disease they play their role in transmitting 
the virus. Generally, game animals were considered to be susceptible to the RP virus 
(Plowright 1982; Plowright and McCullcoh, 1987). Fulminating peracute infection occurred in 
free ranging African buffalo, Eland, Warthog, and Kudu (Scott 1981, Anderson, et al. 1991).     
      The presence of antibodies to Rinderpest in non vaccinated cattle which was revealed in 
this study can be due to a circulating virus in wildlife in the area, which are in direct contact 
with the cattle, specially during the dry season when all the cattle from unity state and eastern 
cattle route (Murhal) are grazing together in an area which is very rich with different species of 
wildlife.                                                                                                                         
     The participatory epidemiology results of the study indicated that the nomads in eastern 
cattle route and the cattle owners in different locations of Unity state are very well aware of the 
role of the wildlife in the transmission of Rinderpest to their cattle.                                                                           
      The study also revealed that the community animal health workers played a very important 
role in eradication of Rinderpest from Sudan and in the vaccination campaigns in Unity state 
and eastern cattle route (Murhal).                   
       According to all secondary data used in this study, it was clear that CAHWs played an 
important role in eradication of Rinderpest in eastern cattle route (Murhal) and southern 
Sudan. It is therefore concluded that:                                                                                   
       The prevalence rate of antibodies to Rinderpest was found to be higher in the age group 
5-10 years, than in young calves and very old cattle. 
     The different locations of Unity state showed different percentages of Rinderpest 
antibodies levels, no antibodies were found in cattle from Bentiu and Thar area which are in 
the middle of the state, while the highest levels of antibodies were found in the southern part 
of the state and other locations in the middle and northern parts of the state, This may be due 
to cessation of vaccination and absence of cold chains in the area.  
     The participatory epidemiological investigation showed that different wildlife species 
including gazelles and buffaloes are present in the area and they are in direct contact with cattle 
from Unity state through up the year, and with cattle from the eastern cattle route (Murhal) 
during the dry season, therefore they could be source of infection.  
The community animal health workers played a very important role in Rinderpest eradication 
campaigns in southern Sudan and eastern cattle rout (Murhal). Most of the vaccination 
programmes were carried out by the (CAHWs) trained by the non governmental organizations 
(NGOs) working in livestock programmes in the area. 
On the above it is recommended that: 
I. Sero-Epidemiological monitoring system should be followed using clinical stomatitis - 
enteritis case definition and an outbreak investigation programme. 
II. Measurement indicators should be used to measure the sensitivity, specificity and 
timelines of the surveillance system. 
III. Closed attention should be payed to the southern states, specially the states borders 
with neighboring countries.  
IV. The role of wildlife in the transmission of Rinderpest disease should be more studied; 
classification and mapping programmes should be designed and introduced in order to 
know the species of wildlife presence in the area.   
V. A vaccination campaigns should be done for sheep and goats with Rinderpest tissue 
culture vaccine to avoid the flare up of Rinderpest outbreaks in future. 
VI. Field testing indicators and kits should be provided for early detection and diagnosis of 
outbreaks. 
VII. Good records keeping system should be established to register all the vaccination and 
treatment figures which can be very good indicators for animal health situation.   
VIII. More training programmes and capacity building activities should be provided to the 
community animal health workers (CAHWs) and additional numbers should be trained 
according to needs and livestock population in the area.  This can be in co-ordination 
with Non governmental organizations (NGOs) and other agencies concerning with 
livestock programmes.  
IX. A quantitative and qualitative data collection system should be developed and followed 
for use in national disease control programmes and livestock strategic plans.  
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APPENDICES 
 
 
AU:              African Union. 
BQ:               Black Quarter. 
CAHWs:      Community Based animal health workers. 
CAPE:          Community Animal health and Participatory epidemiology. 
CD:               Canine Distemper. 
C-ELISA:      Competitive ELISA. 
CBPP:           Contagious Bovine Pleuro- Pneumonia. 
EEC:             European Economic Commission. 
EC:                European Commission. 
FAO:             Food and Agricultural organization. 
GAA:            German Agro action. 
GTZ:             German Technical Operation Agency. 
HS:                Hemorrhagic Septicemia. 
IBAR:           Inter- African Bureau of Animal Resources 
NGO:            Non Governmental Organization. 
OIE:              Office International De Epizooties. 
OLS:             Operation Lifeline Sudan. 
PACE:           Pan African Programme for Control of Epizootics. 
PARC:           Pan African Rinderpest Campaign. 
PE:                 Participatory Epidemiology. 
PPR:               Peste de Petit Ruminant. 
PRA:              Participatory Rural Appraisal. 
RP:                 Rinderpest 
SE:                 Stomatitis Enteritis. 
MV:               Measles Virus. 
JP15:              joint Project 15. 
UNICEF:      United Nation International Children’s Fund. 
Appendix (1) LIST OF ABBREVIATIONS 
 
 
 
Participatory Disease Searching 
 
This checklist is based on the methodology of Jeff mariner used during Rinderpest 
participatory disease searching in various parts of Upper Nile and Jongolei in early 2001. 
Avoid mentioning Rinderpest or CBPP before the cattle owners do 
Name…………………………………………………………………………. 
Location………………………………………………………………………. 
Date…………………………………………………………………………… 
Cattle Owner/Keeper………………………………………………………… 
LIVESTOCK-GENERAL 
Tell me about live stock in this area? What livestock do you keep? What do you use them 
for………………………………………………………………………... 
Where are you grazing your cattle at the moment? 
……………………………………………………………………………………… 
Do you move to other grazing areas? When? Where? 
……………………………………………………………………………………… 
Do you have contact with cattle from other communities? 
……………………………………………………………………………………… 
LIVESTOCK-PROBLEM/DISEASE 
 
What are the current problems in your own livestock? 
……………………………………………………………………………………… 
What are the current problems in the livestock of this area? 
……………………………………………………………………………………… 
In the last few years what have been the most important disease problem? 
……………………………………………………………………………………… 
What do you do if an animal becomes sick? 
……………………………………………………………………………………… 
R.P   (once has been motioned) 
Can you describe what R.P looks like? 
……………………………………………………………………………………… 
When did you last see it and where? 
……………………………………………………………………………………… 
What do you think causes this disease? 
……………………………………………………………………………………… 
Have you seen R.P   at other times in your life? When? Where? 
……………………………………………………………………………………… 
What action do you take if your cattle get R.P? 
……………………………………………………………………………………… 
Have your herd been vaccinated against R.P? When and by who? 
…………………………………………………………………………………… 
If available – walk around herds scanning for any disease signs. 
Estimate approximate number of cattle in the herd. 
Appendix (2): Check List of participatory Disease Search 
  
   
Mugla
Baba 
N sa
Western 
Route (Owlad
Eastern Route 
(Owlad 
Abyei 
Abyei 
 
 
 
Source: Natural Resources study of Abyei area, UNDP, (2003) 
y
               In Unity state    
Figure (2) Map of the study area showing 3 main livestock Trekking 
routes to the Bahr El Arab (Kiir River) dry season grazing areas and the 
passage into Twic County Emergency grazing reserve areas. 
  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                
      
  
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 
